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TITLE t THE TELEPRINTER HJNCHE’'* CARD COMPITTER UNIT 

By Prantlgek Klete^ka, Order of Labour, 
TBPiXyPBCHNA national corporation, PRAGUE 


A punc^d card computer unit equip’:>ed with teleprinte’-a 
functioning at the beginning of 1958, It is 
tha first pimched card computer unit of this kind not 
in Cseehoslovakia but in Central Europe as well* 
The author of the following paper, FrantlSek detesica 
not onlv put forward a theory of it, but also organised 
^d realized it and hae thus pioneered a new way and 
form of mechanization. 


The Editor 


The organization of the TEPLOTECHNA national 
Corporation 

totroducing ^ paper I would like to describe in a 
^t«hell t^ organization of the TKPLOTECHKA national eoroo- 

raetwr in establishing punched card computer unite of this 
kind aa similar departments may be establlehed within any en- 
ble^^o^ ^ay>any or office i#iatever their organization^ pro- 


. T^IA)TECHKA national corporation is an enternri— 

ee dealing with the construction and assembly of thermic syw 

CzechoaloTakla and abroad. iS centrS^Snl^ 

HtSi ?kI ^lle its branches aro apread^l 

cowtry boing situated in regional towne - they are 
lection off ices « Whereas the branches, economically 
their construction aotiwity ^or thoMol^, 
fi^ces and controls its branches as 
^ closely specialized in ite own work 
Within the fraaeworic of the regional induotrlal building* 
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So, for inatfuice, the Oetrave brancA carrlee out the building 
of glfiaa industry thermical agsre gates, etc. Both the central 
isuanageiBent and the brancheo are interconnected by b toleprlnter 
syetem. It was Just this syetem which «ede wm think that the 

existing computer of the Prague nanegement could be conu olled 

bv Ke e ne of the teleprinter direct from the brcuxches* In this 
vey one would make full use of the central punched card compu- 
ter, and, fldiat more, there would be e possibility of a fast and 
operative proceaoing of the administration ae a vdiole, inclu- 
ding branches spread all over the country, by ■eans of effica- 

cious punched card maohlnee. The administrative work proper of 
the centre! management is oimultaneously punched during routine 
wort In punched tape which is tfius obtalx^d as a by-itroduct 
without extra wort, and is handed over to the punched card de- 
portment at once. 


How the ^mehed Card Coo^mter is Technically 

Heuipoed — 

The entlro teleprinter network is. first of all, one 
of the basic elemants of the technical equipment even if it 
actually remains the property of the lUniati^ "of Coamwixlcations, 
A teleprinter ihtwork without any breakdown reiBains, of course, 
one of the ideal conditions which help the punched card computer 
to full success* There are still many peoole itoo diebelleve the 
teleprinter network, and their disbelief Is often Justified, 

When we were imdertaking a longterm eurvey of the entire tele- 
printer network last year, we really met rather a considerable 
number of the ahortcomings in the teleprinter te^mique. ®« fi- 
nally ^thered all the reaeons of breakdowwi and divided them 
Into two groups. The first group coB^ised eases of interfereiv- 
ce caused by people either directly by mistakes or becoluae of 
bad, nonexpert service. The other group, ali^tly amal^ in 
extent, contained oases resulting from the function of the elec- 
tro-mechanical equipment Itself , \ 

The cases of the first group could in general be eneily 
removed. It sufficed to secure the local power supply so thnt 
the opera tore could have the neceasory working quiet milieu, to 
complete tlie writing codea by error clearing eoismands, and, fi- 
nally, to have the assistants trained by experts. 

The problems of the second group were- however, eli^^t- 
ly more difficult. Here It was neeeasary to take the following 
E^easurest 


To use, first of all, teleprinters of the earns make 
in the entire teleprinter network and bring them into haiTaony, 
It was necessary to make use of nl^t connections, pertly bo- 
oauss of the fact that the teleprinter network is net^ in ouch 
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OM / prob^WUty «f hrmakOomm/ Ourins 

partly b*eaii#* of ohoapor nl||it rat#a« 

To oxcloao »om»l oxobangao^and 
autoDatlo oaaai to uaa onljr autonatic 
■dttew of tha boat 

Ft* ““ 

ceblaa oanalns the greatest number of faults* 

Another technical aqulpno^ 

VcSinTe “wi^ SSi?^irJroiSi*iig“5S*5^ 

— i4|^ amltohes* The teleprlntere can ha 

w^in. or tro. » po^ 

aupplj* 

Qalta a aacasoary additional aqoipwnl^ 

K* SaLtic Dwshad tape tranaaittara ^ 

il2 StSS^SvStar^atS hut also for and 

pSSSr^ lt« cuttmg «nd prodding new 

copiaa of It aa aall» 

All dadoaa ■aatloned above and the taoh nicd 

of *alaooi«»loatloae in 

a ainilaor way aa an Inatallatloo of tl» talaphooa Una* 

Owing ia Ita taehnlcal J**® fXit^aStSillr 

‘•Fs!? ss.r«.r^. 

S2Sif^t2S«SSS^SS«l. thr^k.y punch ^ 

^^iTiaSSTfS^^atog th. punch.* W either frc 
tl^ bh g*“*g ***f ar flpon the and* 

, ; AdditiaMl 

i^ily uaad l» immal pwn<di^ card coi^tero* 


grocaaclng 


lad 
coeaes; adap' 

cation 


or^aisatiOD of work /corrlod 

Method • / including Individual work pro- 
to SoMBditiona of the talaprintar cfmmmi^ 
out Sy^ha TEPLOTSCHKA national oorporatlone 


then dolwi “ IhS 

^I>rlnt.r net-erk uee teeted «>d 
ourad at ^Eha aane tina* 
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tti9 teohnioal r^qolrmDenta for the adaptatl<m of tb« 
roodlng dOTl cOf by tbo MmageMOt^ oore realised 

by tlkO ASXTItt natioBOl mrporotlon. 

fib* fact that tha poRchad tap# la obtalxwd aa a by- 
orodnot prizicipalXy dhan^a tha antira prooaaa of indivi- 
dual uorx oparatioxtf^ and . in principle ,raaovaa tha duplex 
work of adniniatratlve kiAd axeludlng in addition noet 
adniaiatratiye oparationa by fhlly replacing than. 

uay of example I have quoted here aavaral oper&tiona 
oarriad out formerly and related to invoicaai 

!• operatlont entering the invoioe in tha mail log, 

21 $ aperationt taking over tha anil adminl atratively , 

3V oparationt antaring the invoieae in tha invoice log, 

4«' oparationt apaoifieation of invoioaa aocordlng 
to thair daatinatlcm to indlvidxial enterprisea 
and dapartaanta, 

3« oparationt tidEing aver thaaa invaloaa in tha fi- 
nanoa acoountiag dapartaantf 

4» oparatloot actual antaring invoioaa in tiia lodgers 
in tha acooQBting offioa* 

Jtoat oparationa aKitioned above are aithar roplaoed or 
aatfumaiiad by oalng tha puntitad tape aa far aa this has bean 
obtained aa a by-produet during tha flrat oparati<m* 

the punehad tape may be oaad to a much graatar extent 
in oaaea ware it la obtainad aa a by-fxroduat in non-<reeurrlng 
work and than regolarly oaad aa a aanataatly otorad /•punched/ 
inforaatiani sooh a eaaa may, for inatanaa. ooaur wlian tha 
monthly plan of production coata la ^pooifiod to individual 
depasrtmanto aaaiaaing ^at avantttal ohangw of tha plan will 
ba ooaplotad in individual monthly porlodo* 

fho punehad taps oaa aimilarly bo uood to i^lveaitaM in 
setting on the output ond natorlal atondurdo ibaro the riling 
of those *atandarda roeordad* on tho punched tape can serve 
to autraatically worked-«ut preliminary ealoalationa of aalea 
and prodnotiw, produetimi target#* oonaomption limlte of ma- 
terial* the apeeifieation of the uaa of produetlon working 
parte amd other direct eoata* In such eaaea the punehod tape 
Bttbatitutoo the work of a number of amployaoe* 

Xt mast* houovar, bo mentioned here that with all theee 
oparationa* during which tho punched tape la obtainad aa a 
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b^ptroduot. ono ettn arbitrarily aXtarnata both tho 
punched tup# x^ac'tB ofiljr to diizltdl 
th« »a» tapo punched to all othar places, ssosciallv 

c‘StnrsjUiSs?{.r” ^ 

IT there is no need to prooesa it ijssedlstelv <m» bv 

-aat b. «a22tS?*L?Sr£S;Sf * th. data In th. p«nch«l tap. 
Of aconJi^c^JISlSLr^ *" PO~lbtUty 

eard uid^ 

«it.rpri2*t?mfllHSi.*5ito"t2.SS S.'?;SSS?^' oarvaa our 

1/ It renders the coBaamlcatlon technique autoaatle, 

It renders the punching of cards automatic, 

JiniSf^***** ^5? ***P|*®'ted operations antonatlo hy 

pimohlng & wk^^ograw todflUnf it. 

nBSbSUfiOL 

5J:y~rHirE£Vr"“ sssirassrs" 

t^ ffS”£id i<>fS*le^repreaented*by^iSe*^S taSioSl^ia^vl 
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1/ the flret check la Moured during the course of 
obtaining the punched tape trcm routine operetlona already, 
that la. by checking the written text* The ezurere aeeertained 
during this routine work are reaoved by pxmching the cooBnend 
to clear the erroneoua text direct in the punched tape) 

11/ the aeednd check ia carx*ied out alTter the part of 
the work has been finlahed by comparing it with the written 
text* T^:e errors found out in thie check are reoiowed by 
tional corrections punched in the tape* 

Slther check eecurea that Zko error, eauaed by human In* 
terference, can get into the coaBBunication ayataa; 

ill/ the third check of the contents of the punched tape 
ie an independent one, and ia carried out either during the 
autmaatle trauealsaion in ease of making use of the coiamtmi* 
cation system or during the automatic replay of the tape if 
this has been sent by amiil* Both the automatic transmitting 
and replay is done in the RfT page teleprinter idiieh oerrlee 
out the transcription of the punched contents into a written 
text, nakea a com of the text while a special counter car* 
ries out a sero cheek of the correctaeaa of the nuaerlcel 
data; 

t 

!▼/ the fourth check is then carried out ia the tele* 
printer punched card computer lAiich obtains the writtto text 
either from the teleprinter during the tranaaiitting or as. en- 
closed accompanying report in case the tape has been sent by 
Ball* The latter check of the bitten text ia carried out 
only vl8\ially and an additional report ie required for’ the 
errors ascertained, while the check of the written text reoi^ 
ved by mecma of the teleeommunioeti<wi eyotem is carried out 
during the tranamiaeion of the report under the same condi- 
tions* Eventual erz^fa aeeertained during the cheek are reaM^ 

ved by asking for a repeated tranaml salon of the enwmeoua 
parts ; • 

v/ the fifth check la that of punched cards obtaii^d 
froB the punched tape* The vertical indication ooluans azHe 
controlled at random while the identical Indication fields 
are viewed against light* In either case errors g meu r re d in 
punching, may be found* If thla is the ease, the error is tv- 
moved in the key ptmeh by additional punching of the exu*oitequa 
card, or, according to the kind of error, by a new punching 
making use of the original punched tape;, 

Vi/ the sixth and last eheok ia carried out directly In the 
tabulating machine* The checking operator et her disposal 
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^ -kikA tMt obtatn*d Xfj "iwy f 



It 

a 


,5,4 «» »-»-■ o' ««« *•• 

It 1 ., ^ . 

I*«» ?;^^*' 'SS2 Sy.S»>iffSa«tSSg «orlc, «»«. ••oon*# 

S S25f.S SSS*S Schi«rth. era.. 

OB, can farty S^5f'’S5!5«tSps’«S*»Sa- 

fl«r» in aaviMg^ now w v*p- 

fh« •rrom and ■iatakja ^ 

laglMUty of p riaw ry puneblng« «r« 

^ir^SS'?21l^"lS^.S^SSSle% th. c««et pun- 

«f 4»t« la th* p«irti«4 tape. 

Ilia traaspaort 2?^iJStiJS“JSk%aBW>eteS^?^ 1^ 
ooiBiutar aalt anfl the aaidnletpatlw aura ooBna 

are BMMMery no longer. 

„it. 

eardo In rantlno work. 

naaBiblllty 9t «« —a^ contoot «^roo»ltliig oe* 

.p«..tl.^r«StSS.5«» tha r«.t..t — • 

pjP work oo^l o b y tho csoatoatBP •• bo goio 

H.ffit.rss.sr.rK'SLa sii's^ -.. 

wltheifi *oy doloy* . 

the pe^uto !25SSt!'b.S5a'tr5StiS^ 

^*iSSl^r?ioeUSaiS^S«ilaUo« wa—rta. 4«Ha4 a ahart 
tSSaTSSaS. 

J5^*SS.£.‘^a£JS.?lS th. poa^ S5. la .*»-»•• 
oteekoA la ito fllea. 


- -v • uH 
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Aa orMUAtiM Af — m lim latrA^oM to to# 

tatofrSator BAohliiA pi^Aotoftt 

* to ihA «M «f «a0iAtto topAf •*»* 


IB p A AAto g 


Wntotot to vtoAlAM totopptotor 

-A- ^ m 


«hleh Is AtoAAdj tortoc OMd AbroAd 


if for otoAf 


OAtlOII 




tor iml^ AAnXd saaIIj , 
twe tootsBAA* XtoATA* 


oft 


t Vo to coBcttonto^) 
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FrantlSok Xl«t«Sca 

T1PXX)TBCB1<A| national corporation t ^OUE 

Oontlauad front Tha Talaprlatar Poaehad Card Ooapatar Unit 


Vhila tha puhohad tape naa ^c^dually aaotrins ita 
nlaaion irraspectiva of tha ntoidMr of its adaeraarlaa evan 
otttalda the antarpriaa* ita davalopnant aaa praoaadins in 
all thrao baaie aaotionai 

1/ In tha talaprintar pvaoehod card oomputar unit, 

11/ in the telaoonniniCBtioiia, 
ill/ la technical and adnlniatrat, I ts Jobs* 

It la nacaaaary to atreaa that thaoa davalopnanta ooa- 
Plata !Eataally in all throe aactiona, and did not eiren atop 
baiTora the intricate atructure of the national enterptriae da- 
tamlned by its work eontanta* Only for infomatlon about the 
difficulty of organiaing tha structure of the national corpo- 
ration we hava enclosed a oketch of the work extent on the map 
of Caechoelovakla- refer to Flg*l« The lines llluatrate the 
dlraetion of working plaoaa. the ciroloa give the location of 
eonatruetion offieaa while the square rapraaants tha central 
location where the punched tape la procsaasd^ that is. Die poro- 
par Beat of tha telaprintar pimched card computer unit. The 
linae paaaing the frontier or CaachosloTakia represent the Jobs 
carried out abroad* 

When conoiderlng the practical use within the framework 
of tha entire organisation , dSTalopmenta have taken place 
along several lines , aoaa of them have already been realised, 
vdiile others apaar to be both neoeSaary and daairable* Some ox 
them evan aaem to be too fantastic* 

A* tha Talepr lntar Punched Card Qomppter_Uall 

This tmlt» mostly equipped with machines made by the 
ARITMA national corporation, has, at ita ba^nnlng, become the 
basic pflKTt of tha ” large * mechanization* Ita arrangement Is 
daeialva for suecaas in tha endeavour as its capacity has so 
far ijvnuaneed the structure of the two other parts, that ia, 
tha talecozBOunication ayatem, and the technical and administra- 
tive work resulting 'ga punenad tape* Only after all these 
th^a parts have been improved, tha design of Jobs gradually 
in all three parts was started, that is, tha origin of the pun- 
ched tape, ita transporting by the telecomminicatim aystem 
and its procaseing in efficaeioue ARITMA neobines* 
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1/ The present work consists oft 

the pa^ teleprintor for tho reception of Inforentlon 
froa oatside, 

the AKITIIA. reeding device, and 
the AKXnU key punch. 

This mutual connection, which has only been carried 
out by direct routing the punched tape from the teleprinter to 
t)ie reading device (see Fig. 3) reaolted in punching tha cards 
already during the reception of infonaatlon. The connection has 
replaced the fortaer input c<mtrol, the pimohlng of cards by 
hand, and the verlficatltai of punched cards mads by hand in 
another way controlled only by one operator. 


11/ The agregate of several ptmohing aachiaes 

Vs naan an aggregate of at l east thrss Icsv punches 
contrsllsd by tbs sans nunber of kSCTtMA reading deviceo control- 
led fr<» cos control desk only. This aggregate enables to in- 
ereass the speed of punching attended by one operator only* In 
80 far as it la eonneoted with the comunleatlon systea. it 
enables to use of tins breaks of the teleooasBunieation 

systea infltieneed by the duration of the reception of infoxnaa- 
tion to work out the pim<died tape inside the unit. Making use 
of largo reels with the punched tape aakes the work easier f or c 
the operator attending the aggregate of aeveral aaehinoa aa tho 
large reels reduce the a ov e a e n to which acre often oeoar whui 
attending the functional keys. 

111/ The play^baok of daily reeulta 

The repeated punching of daily tabulation results 
/totals and gpm, totaW in tho ponohaa tape and their playing 
beck to euetoaere ia v«ry suitable idiaa use i s aade of the 
ASTBl adding na^ine eonneeted with tha ARIMt punch. Sven tha 
siaultaneous eontM. of writiji^g down the reaulta throng the 
neurit balance has been ottalned when using these aeehinee* 

This work woold be replaced by euoh a cenetmetiea of a tabulap* 
ting aachina that would prooaoa the pun^isd tape with teleprin- 
ter eodes as a eeeond output preduot* 


iw/ The roon for playing the punohed tape 

la the MM of the punched tape hea proved to be at- 
oeeeary on the spot of its ortgin elready with record both to 
the ehcoka and different poeeibilitiee of epplioetion^ It la 
also neoeseary for the teleprinter pq n o h ed oia*d to Inetal an 
Independent rooa for replaying the panelled tape for the pis^wee 
of working o«t the fUM penehed tepee In idiieh the entire work 


V ■ ■ 
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prognme. all Ximm. aw 

U Saar to a<^Ip aooh a roo* for raplaying W^tha prM^t 
pans talaprintara with topa punehaa ara aaad la eometiw 
with tha autaaatic playback tranaalttara* lha caft ag w>to» 
natio naohina also aSblaa to raplay tha paraanaat prograa- 
Biaa ft*oa WTarol pointa of riaw* 

▼/ Tha autoaatlo work llna in tha talaprintar 

ponohad card conputer unit 

This llna can ba foraaaan in the near ftttora aa 
it la no problan to coaplete tha and of tha talaprintad in- * 
formation with tha fimctlonal prograaBa of port ocoBaapaa to 
perform tha aorting, punching In tha calculatin g pon^ » and 
tabulatingo It will be neeeaaa^ to make use of romoU con- 
trol of rational keys aid to fill up the dasirabla diatanea 
between tha Indlwldual naehinaa with automatic c«nraycr baits 
to transport ponchad earda and puncnad tapas* Such an auto na— 
tic llna ahooidf howawar, ba ooaplatad by alphabetic numarl- 
eal naohioao axolusiraly. 



ng.i 


Vark axtaart of Um 
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Telepo'lntei* cojs&unicatioQ 


Thlo part of ®echanl3Batl«m was re^crdsNl 
alrftble and !mtiec««earlly axpenaive by s^ny people « Kiev 
thou^t that it could oerv© for the tronspoortation of the 
punched tape only- wtilch can b® aubotltuted by mail delive- 
x*y to advantage* It however, proved in practie® that 

not only the speed of the transport Is very often more de- 
sirable but also teleprinter technlqiso cannot be di8peaod<{ 
with- That is to eajf It enables to imak® use of different 
poaalbilitleo of ori^natlng th® punched tape isout econo- 
aically. All sachines of eleetromech.&iii,6atloia p wVxl. ch arc 
used to originate the punched tape as & by-product, oust 
be equipped with functional keys of all tslapr inter eyes-* 
bclo- 




1 Ui 
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1/ ItepliTiiig thm ponehtd tap* 

This vorklAK procssa a pp aar a d to ba ahaolutalv 
naoaaaarp aapaalally Xn oonnaetion with tha vpitia^ davxoa* 
Partly It aoablaa ta carry out a rlauaX ehaak of tha pan-* 
chad tapa. partly it offara tha poaaildlity 9t cuXtia^^ 
outtlag oat» and eoabiningf and finally faeilitating oaa of 
natrlx tape for pamanantly x*apaated inforaation and indiea>« 
tlon« 

• ii/ Poliowing eoutttara in tha talacoaannieation taeh* 

niqtM 

Thle dewiea, with idilch ona only ooonta in tha 
antlra aystam ao far^ has boon oat op aa a daralopaiMat took 
to be carried out by tha ASTRA national evaporation* It will 
render autoaatlc a part of tha wlaual control aa far aa It 
parfonui tha control of colorana containing tha atoae of 
lues under the fora of tha nou|^t cheek* Tha aonsldarabla 
speed of inoooing Inforaation. tranaaittad by aaane of auto- 
aatlc tranaaittv^Oy hlndera wlaual ohacka ao far* Tha follo- 
wing eountara wlll« howawar, ba a wary iaportant aid alao in 
tlie tranaoittlng dapartmanta* 

lli/Oaaplating tha international c^pbabat Ho 2 

order that tha punched tape could control tha 
prowlalonal ^ataa of tha antlra praoant (teaign of oura. tha 
original international alphabet Ho 2 hod to ba ooaqilatad by 
further syabola of nnsmnnnn aa used in cnir elaaad oireuite. 

A real af 290 natara of punehad tape wal^s 0.4 kge 
approxiaBtaly ai^ eenteina 100 000 diaoraetarai poatal daliwa* 
ly ao a ragistarad latter ooata 2^40 Kda. 

Tha aituation ef ayObala of tha intamational al» 
phabat Ha 2 prowaa that it will in tha future ba naeaaaarw 
to bear in alnd tha aalaotien af group ea«Q>liagB of aynbolA^ 
The ehangsa of oodad eontenta of daily talapintar raporta. 
which wery often ooour and eannet ba renewed^ do not permit 
ta ■i>iee ewotttual ana of dawieoa in pondbing maehinaa for tha 
autonatio control of eartain functional co wawfid a* It willy 
th^eforoi ba naeaaaary for tha punOhad tapoy awan with more 
^lannala. to taka ower thaea ooanwnda aa far aa tha dawiee 
could not ba oontrallad by it directly* 
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Sm T»elmieal and AdalniatratlTa Work 


Thl* MCtor of nechaniBation haa aetuallor orij^nated 
tha ponebed tape. It ia equipped with aechiJiea of electro- 
■aebanisation In which the punches of the tape are either 
huilt- in or eennected with by aynchroniaatlon* The basis 
of the woxHic deei^pied for this part of aechaniaation had 
bean dataratined by the national corpojratlon before tha an— 
systan was introduced already ^ and the enployaes have 
bean inatructad on tha deai^px throu^ a textbook* In thia 
way tlM flowing Method of work organisation has ao far ba- 
cose a aoBMon aynbol of all kinds of work for it follows 
tpom prineiplas strictly kept* 

It waai however, necessary to start developing the 
work of thia part only gradxially with reapeet to a gradual 
training of asployaas and the gradual cooplating of tha 
electro *ti0ohanlie>1 Machines with punched tape* Riat is ihy 
five aoooaadva stages were to be carried out} 

1/ fha punched tape as a aein product 

This atage is considered to be necessary aa It 
should aaquaint the enployeee with the pimohed tape and 
tralB than in tha entire punched tape ayetea* fhe averam 
pwBBChed tape Is good for about three amths. The punched 
^apa vb t**1*“* ^ aa a — product of tha technical and adjoinl— 
atrativa work did not saaa to bring forth viaibla savings* 
Tha tlaa saved In forMsr work by hand in setting up results 
ta be apaat in punehing tha tape* On the ether hand, 
tha talaprlntar punched tape cord eosputer unit could Mana- 
ge tha autSMatlo ponohlng of cards, iaporova tha input con- 
trol; and omcI mSo the verification of card punching dona by 
hand* Aaywsy it Is not racooaandad to sake thia s tag e too 
long aaUiis eould aarve aa an opportunity for adversaries 
of tha pun^Md tape* 

11/ Tha panofaad tape aa a by-product 

Thia stags is actually aoonoale in Itself aa it 
Is ao longer necesesry to Spend euldltional worklxig tins la 
sbtaiaiag the punched taps. The innched tape is obtained 
daring tha routlna wsrk of setting op ar liquidating the 
prlaary desonants. Aa it la obtalaad at tha setting op of 
priMKpy doooBMnts already t It renders sutanatic tha aatlra 
worklttg pgpooasa of tha fomar working out by h a n d tha pri- 
aery doecHMMta Sven in this stage of tha technical and adal- 
nlatrativa weoric. tha advarsarias of the systaa have 

the last opportunity ia the foot that tha fom of prlaary 
doauasats 'ln tha ooded auaasry is onintslliglbls to other 
saplSQross* 
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- TO - 


111/ Th* tape aa a pa r iM mantl y rae«rda4 «os4tlBg 


this sta^ af farther devalopoMit la the oaa af 
the poached tape tharefara aobstitatea for the eatira 
kln« proeeeaaa Ohieh are oaaally rapaatad* It la flrat af 
all the raaardlB^ af work and aaterlal etandarda hr aeaaa 
of which ealetaatiooe and aaterlal liadta anar he eat 
OP to adwanta^. A aioilar caae oceora with the pl Moiin g 
^ prodaotioa costa. 

If one eonaidera the fact that the ponahad tape haa 
been obtained aa a byproduct, than its aanjalded oae la 
definitely an additional contribution to the entire eyateou 


Iw/the punched tape ea a neana of coding 

Thla further deTelopnent stage renowea tlwi last op» 
portunlty to coaplaln of unintelllglblllty of prinary do- 
eunenta as nentloned under 11/ • One coomenl^ wortce hare 
with two punched tapes one of which la a *liwe* one, that 
la a tape containing the ehangtable Indication of the pri— 
mtrj docoeent, while the other la "dead*, that la, the 
■atrlz tape eentaining aos unehangeable code Indication. 

the lies punched tape is. thex^fore, obtained aa 
a byprednet daring filling in the original prinary doei>- 
nsaM eo that tha fom of the original prtnery doeonenta 
does not underga any ehangea# The netrlz tape le obtained 
daring tha dawelepnent at^ quoted under ll/i The nutnal 
cooperation of theae two tapaa la either carried out by 
hand /the natrlz tape aerree only in tho direct contact at 
eriglMting the liwe tape /or aotonatleally/ the lire tape 
originates aa aa independent itaa ef the natrlz tape/, and 
only the oode autonatia dewloe ealacta fron theae twe tapaaf 
j^Moally and In a ^teaen aa qu enoe. tha data dealred for 
tha final ad^oatnant ef the punched tape eyatem. The adwack* 
tags of aa antonatlcalXy set up syatea of twe punched cards 
■aaifeata itself here slresdy in prectlee enablea mi 

to pass on to tha last stage of dewelopment. 

e/ Tha punehad taps aa a naans of iatereeanuaieatian 

This stage of dswSlopaent ie so far the last one, 
and 'la oanaldored to ha tha aoat adwantageoam? That la to 
aay, that tho Iniiwldnal orgMeiaotions antually interoheaga 
tha liwt tapaa which thus aarra both argwiiiationa. Zn eaao 
ef TSnAlloiKA natioonl aarpooration it la far the Uae / 
being tho oOBtaet with indiwldiial branohoo in tha aphare of 
lending difftfont war k iiMI porta of aaehiaoo and that ef iii- 
wolooa whera tlw Una taps falXown tha output of w ort e r o o no 
whila in tha Antarprloo nanagenant tha aana tap# follewa 
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• TOl - 


b* no obotaelo 


iHiMt ^MTO* ***«** ^^*- Thore will oortoinl^ bo — 

ttatt tono to bo of ooo oloo In flnoncobhoro 

pundiod top. Inotoofl of tbo b^ 

SaSSt StTlto «elo«irSarSo tapo will ttmo oomro both 

tho and tho erganlaatiosu 



mroct iHJOtlng of tho .punched tape frorc t»l®pa*tnter 
to tap* ^adoro 

Pig. 3 


40.1 throat tho yoar 1958 the evaluation of 
branchoe and the toloprlntor pouched card 
Kpt only wlo cahld, and punching of cards by hand w not 

carried out at all. 

Meanidiilo tho following Indexoo relating to _ 

tape in the teleprinter punched card 
and w aet of tto ASlTilg nachlnea have been obtained. 


iLh«v'' --I. 
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Mt of Btaohinoo In tho toloprintor ponchod cord 

coiaputer unit oonaiato of ono tabulating aaohinoy one 0or«- 

tor I t«o reading devicoa conneeted with two key punchee of 

oardo, and one receiving teleprinter. 

1« the total number of operators per one set «..•••*•«•• 4 

2« the number of key ponchee per one aet 

/including the reading device/ 2 

3« the number of cards punched per set per month 
/it must be kept in mind that ttie set has only 
t pnnehea/ 46 ^200 

4. the number of cards punched per osm kev punch 
per month /here again it most I'lowever be borne 
in mind that the punched tape contelne about 
80 per cent of p\inching fields vA^i^ are not 
punched ae, for Instance, the iaforaatloa 
agreed upon and accompanying the punching co- 
des aiKi cooEoanda/ 23 #600 

5* the number of passages of current maters of 
the pxmched tope through one reading doYiee 
per month/100 impulses*' 254 nanv/ 7»617 

6* the number of consumed reels of punched tape 
per one reading device per month /the reel 
contains 300 mstera/ 25*4 

7* the mimber of standard hours per one reading 

device per month /7 impulaes * 1 second/ • 119 

8« the everage cost of setting up one punched cardt 

1/ the pay of the operator attending th© teleoes^ianlcaticm 
equippaeat and the reading device 1,400.^ 

11/ the punched tape /50,8 pieces per 6,20/ 314,96 

!QEl/ punched cards /47#600 per 0,02/ 952,— 

Iv/ the teleprinter roll®/50 pieces per 2,40/ 120, — 

▼/ the repaire of reading ^toriees and key 

PUEM^S 240,— 

Vi/ XbB share of common ovezimiad coats par 

ens unit of pay A05 per oent/ 1|47Q^— 

total 4f^f6,96 

Uiet Is, the costs per one ptsoched card •«••«•»»«« 0,09 
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9, The areregi traxiafer pulaeB per one error caoeed 
by additional puloee /they are vleoally ^ceotlble 
Mcattee of their naklng the codeo lon^r/ • Out of 
2,470,000 tranefer pulses 255 errors hare been recor- 
ded ^lle the errors caused by confused Inpulses 
not ascertained 9f08b 

The results reached during several years of eorkiag 
are certainly not final. The difference Is In the develop- 
ment of the punched tape system In the ^ techni- 

cal and adad^stratlva work, and the exploitation ot all 
oosalble ways of obtaining punched tape as a by-product 

u «|U, in th. flwt atamn of 

king procese. In this way all possible doub^ work will 

be dispensed with. The trend of the work bo far procoeaed 

will, therefore, mainly aim at the technical 

the eoBptttation technique is demand^ to bs 

out dslay while the complex accounting and atatistloal work 

will be abandoned gradrselly. 

The entire aystem has bsen tested in practice end appearf 
to hold advantage end promise ever for existing ponehed 
card eomputwr units. 
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